Nonlinear polarized evolution-based passively mode-locked fiber lasers with ultrafast and high peak power pulses are a powerful tool for engineering applications and research. However, their sensitivity to polarization limits their widespread application. To address this, automatic mode-locking immune to environmental disturbances is attracting more concerns. An experimental demonstration of the first realtime programmable mode-locked fiber laser is presented, which is enabled by our proposed human-like algorithm. It combines human logic with a machine's speed, computing capability, and precision. The laser automatically locks onto multiple operation regimes such as fundamental mode-locking, harmonic modelocking, Q-switching, and even Q-switched mode-locking without physically altering its structure. The average initial mode-locking times (with randomly-assigned original polarization states and recover time from detachment under 10 successive experiments) are only 3.1 s and 58.9 ms. We believe this intelligent laser's superior performance can find practical applications in engineering and scientific research.
ltrafast fiber lasers have extensive applications in optical frequency measurements [1] [2] [3] [4] , high-resolution atomic clocks 5, 6 , signal processing 7, 8 , ranging metrology 9, 10 , and astronomy 11, 12 . The modelocked fiber laser (MLFL) is the primary means of generating ultrafast pulses with extremely high peak power and an incredibly wide spectrum.
Nonlinear polarization evolution (NPE) is particularly favored by researchers as the main method to realize passively MLFL. This is because of its simple structure, superior performance, and rich nonlinear dynamics [13] [14] [15] [16] [17] [18] [19] [20] [21] .
Through flexible polarization control, NPE-based MLFL can produce harmonic mode-locking (HML) 16, 17, 22 with high repetition rate, Qswitching (QS) [23] [24] [25] with high pulse energy, and Qswitched mode-locking (QML) with high pulse peak power 25, 26 . These operating regimes Under the disturbance of thermal instability and mechanical vibration, polarization control in NPE-based MLFL becomes more difficult 27, 28 .
Thus, fast and programmable polarization control based automatic mode-locking is urgently required. Automatic mode-locking through direct sweeping of polarization space has been reported with the help of electrical polarization control [18] [19] [20] [21] . This method is straightforward but has low-efficiency because the entire polarization space is extremely large.
Recently, genetic and evolutionary optimization algorithms have been used to achieve automatic mode-locking through fast polarization searching [27] [28] [29] [30] [31] . Automatic mode-locking applying machine learning and deep learning have also been demonstrated [32] [33] [34] [35] [36] 
Results
Human-like algorithm. objective function of the n-th HML is as follows:
in consideration of special FFT characteristic of HML. , , represent the amplitudes of the n-th, 2n-th, and 3n-th spectral lines, respectively. The denominator of Equation (3) represents the amplitude sum of all FFT spectral lines.
Analogously 
